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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND

The Product Manager, Special Electronic Mission Aircraft (PM SEMA), today
has cognizance over three GUARDRAIL V (GR-V) systems operating in the field. A
review of the reliability, availability, and maintainability (RAM) information
available to PM SEMA related to the existing GR-V systems showed deficiencies
in the quantity and quality of data necessary to adequately descriwve and
evaluate RAM performance. The primary data presented to PM SEMA relate to
operational availability (full mission capable, partial mission capable, and
not mission capable) for the RU-21H airborne platform only. These data are
taken from DA Forms 1352, submitted monthly by each GR-V unit. Specifically
lacking are RAM data relative to the other three major GR-V subsystems: the
Remote Radio Receiving Set, AN/ARW-83, called the ARF; the Surveillance Infor-
mation Processing Center, AN/TSQ-105, called the IPF; and the Flight Line Test
Set, AN/ARM-163, called the AGE Van. This RAM Data Tracking Plan has been
developed to rectify that situation for the Improved GUARDRAIL V System (IGRV).

1.2 OBJECTIVE

The objective of the IGRV RAM Tracking Plan is to provide continuous
visibility of fielded equipment RAM performance to permit the PM SEMA to
determine failure patterns, identify the necessity for in-depth engineering
investigations, and assess the desirability of pursuing RAM improvement mea-
sures. The plan is designed to be consistent with the requirements contained
in the Reliability, Availability, Maintainability Program Plan for Jimproved
GUARDRAIL V (Appendix A to the "RAM Program Plan for SEMA Systems,® dated
February 1981) and is specifically designed for the collection and analysis of
RAM data on fielded, operational IGRV systems.

1.2 PURPOSE
This IGRV RAM Tracking Plan defines the responsibilities, procedures,

resources, and schedules necessary to develop, implement, and maintain a RAM
audit trail throughout the operational life of the system.

1-1
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1.4 scope

This document describes the PM SEMA RAM tracking plan for fielded opera-
tional IGRV systems, which includes the Remote Radio Receiver Set, AN/ARW-83;
the RC-12D aircraft; the Surveillance Information Processing Center, AN/TSQ-
105; and the Flight Line Test Set, AN/ARM-163. Details specifying the IGRV
system and subsystems to be tracked are contained in Chapter Two and Annex A of
this document.

Certain IGRV subsystems and ancillary equipment fall under the respon-
sibility and tracking of product managers other than PM SEMA. In order to
avoid duplicate reporting procedures, those subsystems are excluded from this
plan. The specific subsystems and associated equipment that will not be
tracked include the aircraft survivability equipment (ASE), common power
generator sets (100 kW, 60 Hz and 60 kW, 60 Hz), and common ground handling
equipment associated with the aircraft and IPFs. However, mission-critical
Government furnished equipment (GFE), such as wide-band data 1link, crypto-
graphic equipment, and UHF transceivers, will be tracked (even though they fall
under the cognizance of other product managers).

The RC-12D aircraft, including its core avionics, antennas, and inertial
navigation system (INS), will be maintained by Beech Aircraft Service, Incor-
porated (BASI), under a separate service contract. While the mission-critical
INS will be tracked under this plan, the RC-12D will be tracked only as an
entire subsystem. RAM performance of RC-12D LRUs will fall under the respon-
sibility of the BASI maintenance contract.

1.5 IMPLEMENTATION

This plan is designed for implementation in two phases. The initial phase
will involve the collection and analysis of organizational, direct support,
and general support levels of RAM data maintained by the IGRV units. The
primary purpose of this phase will be to provide RAM performance information
for LRUs and their parent systems. Analysis of RAM data at this level will
determine the need for selective implementation of the second phase.

The second phase of this plan would be implemented to provide intensive
analysis of particular problem line replaceable units (LRUs) identified under
the phase-one tracking. It involves the collection and analysis of maintenance
data (to the removed-component level) from off-site maintenance facilities.
Depending on the particular LRU being investigated, the off-site facilities
could include Army, Air Force, and commercial general support and depot facil-
ities. Collection of the requisite data necessitates individual data gather-
ing agreements with each maintenance facility and may involve contractual
funding as dictated by various commercial vendors. In view of the complexities
involved with implementing phase two, only phase one should be implemented
initially, and phase two should be used on a selective basis at the discretion
of the PM SEMA.

1-2
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The schedule for implementation of this plan is provided in Annex D. The
plan can be tested on existing GR-V systems to evaluate data accuracies and
address problems before IGRV is fielded. The plan may be adopted for continu-
ing use with fielded GR-V systems.

1.6 PLAN ORGANIZATION

This plan was prepared in accordance with AR 702-3 and Appendix A (dated
February 1982) to the "RAM Program Plan for SEMA Systems," dated 16 February
1981. This plan consists of five chapters:

- Chapter One, Introduction

- Chapter Two, Improved GUARDRAIL V (IGRV) System Description

- Chapter Three, RAM Tracking Parameters

- Chapter Four, RAM Data Collection Process

- Chapter Five, RAM Data Analysis
Annex A of this plan contains a baseline of IGRV system equipments and a
detailed breakout of the IGRV system LRUs by part/model number. Overall IGRV
program and RAM management points of contact are identified in Annex B. Annex
C contains a partial list of applicable RAM standards, directives, and other

documents. Annex D provides an implementation schedule, and Annex E describes
the maintenance data collection forms.

1-3




CHAPTER TWO

IMPROVED GUARDRAIL V SYSTEM DESCRIPTION

2.1 SYSTEM BACKGROUND

IGRV is the latest in a series of U.S. Army airborne intelligence-
collection systems dating back to 1974. Originally conceived as a Quick
Reaction Capability (QRC) effort by Electromagnetic System Laboratory (ESL),
Inc., Sunnyvale, California, three different versions (GR-IIA, GR-IV, GR-V)
have been fielded in Europe, the Far East, and in the continental United States
(CONUS) . There are currently three GR-V systems operating in the field,
installed in RU-21H turboprop aircraft and using UHF encrypted command and data
links. The other versions of the system have been dismantled. IGRV, a product
improvement to GR-V, will be developed according to system specifications
similar to those of GR-V and use some identical or modified GR-V egquipment.
Two or more new systems will be built.

2.2 OPERATIONAL SCOPE

Improved GUARDRAIL V is an Army tactical communicaticns intercept and
direction-finding system. The fielded system will consist of six RC-12D air-
craft per IGRV unit, each including an AN/ARW-83 (ARF); a ground processor,
AN/TSQ-105 (IPF); a vehicle-mounted preflight test set, AN/ARM-163 (AGE Van);
and other associated test and maintenance equipment. GUARDRAIL is designated
as a corps intelligence asset, and is designed to provide a surveillance
capability over a corps front of approximately 150 kilometers. It is expected
to perform its mission day or night and in any location and climate where any
other corps aviation asset could normally operate.

Under the present operational concept, the Improved GUARDRAIL V System
would normally operate with two airborne Beech RC-12D mission aircraft with
interfaces with the ground processing facility through a Ku-band microwave
data link subsystem. It would communicate with the tactical commander via
encrypted UHF voice and teleprinter radio links; see Figure 2-1 for details of
the total system concept.

The IGRV will provide the following operational modes:

(A) General Search - the system will map the desired electromagnetic
environment to generate an electronic order of battle (EOB).

2-1
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(B) Programmed Search - IGRV will search for known emitters on unknown
frequencies.

(C) Directed Search - the system will search for known signals on pre-
determined frequencies.

After collection and processing in the associated ground facility, the
data are then passed over encrypted UHF data links to the tactical commander
for near real-time use. Although the time committed to each of the above
operational modes may vary according to the tactical situation, the overall
concept of system operation should not vary between peacetime and wartime;
however, the number of missions would probably increase dramatically as indi-
cations of the imminence of hostilities increase.

2.3 BASIC SYSTEM EQUIPMENT DESCRIPTIONS

For RAM management and analysis purposes, the Improved GUARDRAIL V system
has been segmented into a number of functional subsystems as shown in Figure
2-2.

- RC-12D Aircraft. This is a modified Beechcraft C-12 aircraft that
carries the Remote Radio Receiver Set, AN/ARW-83.

- Remote Radio Receiver Set, AN/ARW-83. The ARF consists of the spe-
cial electronic mission equipment,

- Surveillance Information Processing Center, AN/TSQ-105. The IPF
provides ARF remote control, data processing capabilities, and in-
telligence information reporting means. It is housed in four
trailer-mounted vans.

- Flight Line Test Set, AN/ARM-163. The AGE Van is the ground support
equipment used to test the ARF prior to mission flights and to
troubleshoot system faults.

Each of these major subsystems has a number of system functions embedded
within it for system analysis purposes.

Note: The presently deployed GR-V system contains many commander's tac-
tical terminals (CTT, AN/TSC-87), which will be interoperable with
the IGRV system. For the purposes of this RAM Data Tracking Plan,
they will not be considered as part of the IGRV system since they
do not belong to the IGRV unit. They are to be operated and
maintained by the units to which they are assigned.

2.3.1 RC-12D Aircraft

Contained within the RC-12D are the following subsystem equipments:

- The RC-12D aircraft platform, including the basic airframe, power-
plants, power generators, instruments, and antennas
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Aircraft

Airframe

Core ESL
Avionics Equipment

WBDL Mission Test ESL WBDL
Equipment Equipment Equipment Equipment

Figure 2-2, IMPROVED GUARDRAIL V SYSTEM

The RC-12D aircraft's core avionics, including navigacion equipment
(DME, VOR, TACAN, etc.), aircraft radios, autopilot/flight director,
and navigation radar

Aircraft survivability equipment (ASE), including radar warning re-
ceivers (AN/APR-39, AN/APR-44); laser, optical, and missile warning
receivers; M-130 chaff/flare dispenser; engine exhaust IR suppres-
sors; low reflectance IR paint; and optional electronic counter-
measures (ECM) equipment

A new improved inertial navigation system (INS - Carousel IV), in-
cluding the navigation computer, inertial measurement unit, and
associated interface units

2.3.2 Remote Radio Receiver Set

Contained within the ARF are the following subsystem equipments:

Wide-band data link (WBDL), including traveling wave tube amplifier
(TWTA) , mux/demux equipment, microwave receivers, antenna control-
lers, etc. This equipment is being developed by the U.S. Air Force
and will be Government furnished equipment for the IGRV system,

e A SN T Y U1




ESL special electronic mission equipment, including intercept re-
ceivers, direction-finding receive -, diyital processor, DF cont-
roller, spectrum display converters, automatic signal search and
recognition equipment, and status display equipment.

Other GFE, including KY and KG series encryption equipment, receiver
filters, UHF link transceivers, and regenerative repeaters.

2.3.3 Surveillance Information Processing Center

Contained within the IPF are the following subsystem eguipments:

ESL equipment, including command and control equipment, signal proc-
essing equipment, display and analysis equipment, intercommunica-
tion/signal data distribution equipment, built-in test and calibra-
tion test equipment.

Wide-band data link equipment, including Ku-band tracker trailers
and associated microwave processing equipment, receivers, and base-
band processing equipment.

GFE, including KY/KG series encryptors/decryptors, voice tape re-
corders, UHF/VHF and FM transceivers, master analog system time
equipment, and multichannel demodulators.

Other contractor furnished equipment (CFE), including computer and
peripheral equipment, display units, environment control equipment,
radio frequency filters, test antennas, and trailer-mounted vans.

2.3.4 Flight Line Test Set

Contained within the AGE Van (a heavy duty step-van vehicle to provide
mobility) are the following subsystem equipments:

Wide-band data link equipment

Other GFE equipment such as UHF transceivers and KG/KY series
encryptors/decryptors

Microprocessor-controlled airborne mission test equipment
Special display equipment for equipment preflight check-out

A self-contained auxiliary power unit (APU)

2.3.5 Other Equipment

Several other items of equipment are supplied as part of the basic IGRV
system, but will not be included is the RAM data tracking system. They fall
under the cognizance of other PMs in various commands and data can be obtained
from the PMs as required. These equipments are as follows:

Three equipment storage/repair vans

Five 100 kW, 60 Hz generator sets
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- Two 60 kW, 60 Hz generator sets

- One log periodic antenna test/calibration antenna

2,4 DETAILED EQUIPMENT LIST

A detailed list of LRUs with part/model number for the ARF, IPF, and AGE
Van is contained in Annex A. A list of LRUs for the RC-12D will be developed
when the design is complete. Under present design criteria there are 39 LRUs
in each ARF subsystem (six ARFs per IGRV unit), 110 LRUs in the IPF subsystem

(one IPF per IGRV unit), and 28 LRUs in the AGE Van subsystem (one van per IGRV
unit).
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CHAPTER THREE

RAM TRACKING PARAMETERS

3.1 BACKGROUND

The selection of parameters to adequately portray the RAM characteristics
of the IGRV system must be tailored to accommodate the system/subsystem design
and to minimize the impact on existing data collection procedures. The para-
meters selected for this collection system are consistent with the above cri-
teria. Since several types of RAM parameters are in common use today and the
requirements and techniques for their computation vary, the following para-
graphs define the specific parameters, data elements, and equations of
interest.

3.2 RELIABILITY

The normal quantitative measure of reliability is mean time between fail-
ures (MTBF), MTBF is defined for a particular interval of time. It is the
result of dividing the total functioning life of a population of an item by the
total number of failures within the population during the measurement inter—
val. This definition holds for time, cycles, miles, events, or any other
measure of life units. Of primary interest to the IGRV system managers is mean
time between operational mission failures (MTBOMF). This parameter will be
computed for the entire system and for each of the four subsystems: RC-12D,

ARF, IPF, and AGE Van.

TOT
MTBOMF = Total Operating Time All Systems/Subsystems - S
Number of Operational Mission Failures NU

Of secondary interest to the overall IGRV system but required for individual
LRUs is mean time between unscheduled maintenance actions (MTBUMA). At the LRU
level, it is assumed that an unscheduled maintenance action reflects a failure
of the LRU that renders it not-irission-capable (NMC). The MTBUMA is calculated

for each type of LRU:

. . TOT
Total Operating Time All LRUs - 1

MTBUMA =

Number of Unscheduled Maintenance Actions NU
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3.3 AVAILABILITY

Availability is defined in MIL-STD-721B as "a measure of the degree to
which an item is in an operable and committable state at the start of the
nission, when the mission is called for at an unknown (random) point in time."
Operational availability (A ) will provide a measure of the degree to which the
IGRV system (and its subsysgems) is either operating or is capable of operating
at any random point in time within its maintenance and supply environment. A
will be computed for the entire system and for each of the four major subsys-
tems: RC-12D, ARF, IPF, and AGE Van.

A = Total Calendar Time - Total System/Subsystem Downtime TCT - TDT

fo} Total Calendar Time TCT

where,

DT

TCM + TPM + TALDT

TCM = Total system/subsystem downtime for corrective maintenance (un-
scheduled) in clock hours during the period

TPM = Total system/subsystem downtime for rreventive maintenance
(scheduled) in clock hours during the period

TALDT = Total administrative and logistics system/subsystem delay time
spent waiting for parts, maintenance personnel, or transporta-
tion per given calendar time period. Under the IGRV maintenance
concept, only repair at the unit level will cause the system to
be unavailable. Delays due to intermediate level repair will be
reflected in TALDT.

Note: 1t is assumed that an unscheduled maintenance action that does not
constitute an operational mission failure will not contribute to
TDT for the purpose of calculating Ao.

Since the PM SEMA is interested in more than mission operational avail-
ability, specifically, the response of the logistics support system to the IGRV
units' requirements, another availability measure is required. Average admin-
istrative logistics delay time (ALDT) is a parameter that relates the total
administrative logistics delay time (for both mission-critical and all other
non-mission-critical repair actions) to the number of maintenance actions.

ALDT = Total ALDT (Unscheduled Maintenance Actions) _ TALDT(U)
Number of Unscheduled Maintenance Actions NU

3.4 MAINTAINABILITY

The maintainability parameter is a quantifiable statement about the
allowable resources or manpower (time) required to perform a given type of
support task to a given standard. The normal quantitative measure for main-
tainability is mean time to repair (MTTR).
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3.4.1 Unit Level Maintainability

MTTR--Unit level (MTTR-U) is defined as the average corrective mainte-
nance time to perform a corrective action at the unit level. MTTR-U is used as
a unit maintainability index and is not used to track the repairs of
subassemblies/components replaced by organizations or activities other than
the IGRV units.

Sum of Total Corrective Maintenance

MITR~U = Namber of Unscheduled Maintenance Actions NU

Another useful statistic is the maintenance ratio--unit level (MR-U), defined
as the total number of man-hours of maintenance during a given period of time
divided by the total number of operating hours during that same period of time.
The maintenance ratio is expressed for specific levels of maintenance, in this
case, unit level. Man-hours for off~system repair of replaced components are
not included. Man-hours for preflight operational checks will be included for
the aiccraft portion of this system, The MR-U for the IGRV system will be
calculated as follows:

TCM-U + TPM-DU
Total Flying Hours
TCM-U + TPM~U

TOT

For the ARF and AGE: MR-U =
For the IPF: MR-U =

MR-U will provide a ratio of maintenance man-hours per flying hour (or operat-
ing hour) that will be useful in determining trends in maintenance improvement
or degradation in relation to IGRV system use.

3.4.2 Depot Level Maintainability

For those repair actions accomplished by organizations or activities
other than the IGRV unit, an MTTR and MR will be calculated when phase two of
this tracking plan is implemented.

3-3
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CHAPTER FOUR

RAM DATA COLLECTION PROCESS

4.1 OVERVIEW

The goal of the RAM data collection process is to generate a complete,
accurate, and timely data base within the organizational and budgetary limita-
tions of the PM SEMA. Most of the specific data elements identified in Chapter
Three of this plan can be obtained from standard DA Forms 1352, 2406, and 2407,
when they are properly completed. Recording, collecting, verifying, and
accumulating the requisite data elements are the subjects of this chapter.

4.2 DATA SOURCES

The data elements identified in Chapter Three are generally available
from DA Forms 1352, 2406, and 2407. (The notable exceptions are total oper-
ating time and total corrective maintenance clock time. Those data are dis-
cussed further below.) These are standard U.S. Army forms; descriptions of the
forms are given in Annex E, Specific sources of the data elements are as
follows:

- Total corrective maintenance time - system/subsystem downtime, TCM:
DA Form 1352, Blocks 10i and 10j (NMCM for AVIM and AVUM) for the
RC-12D and DA Form 2406, column M of Blocks 9i and 9j (non-available
days) for the ARF, IPF, and AGE Van.

- Total preventive maintenance time - system/subsystem downtime, TPM:
Not separately recorded. It is assumed that TPM is included in DA Form
1352, Block 10j, for the RC-12D. TPM for the ARF, IPF, and AGE Van are
assumed to be insignificant since the preventive maintenance checks
and services (PMCS) for the equipments in those subsystems generally
can be accomplished while the equipment is operating and result in no
downtime.

- Total administrative logistics delay time - system/subsystem delay
time, TALDT: DA Form 1352, Block 10g (non-mission capable supply) for
the RC-12D and DA Form 2406, Column S of Blocks 9i and 9j (non-
available days) for the ARF, IPF, and AGE Van.

- Total corrective maintenance time -~ All unscheduled maintenance ac-
tions, TCM: DA Form 2407, Block 20g (man-hours). The parameter of
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interest here is elapsed maintenance clock time. For purposes of this
plan, the data entered in block 20g are assumed to be the single
repairman clock time for the maintenance actions recorded.

Total administrative and logistics delay time - All unscheduled main-~
tenance actions, TALDT: DA Form 2407, Blocks 23, 27 (Julian dates),
and 20g (elapsed time, see TCM above).

TALDT = (({(Block 27 - Block 23) x 24) - Block 20g

Since Blocks 23 and 27 record Julian dates, the result of the subtrac-
tion of Block 23 from Block 27 must be multiplied by 24 to convert the
number of days to hours.

Maintenance man-hours: DA Form 2407, summation of entries in Block 20g

Total flying hours: DA Form 1352, Block 10k
Total calendar time: Total number of hours in the reporting period.

Total operating time, TOT: Since there are no time meters on IGRV
hardware, TOT must be estimated on the basis of a known parameter --
flying hours. The following ratios are recommended for conversion
from flying hours to operating hours:

-- Airborne equipment: Assume 1 hour ground operating time for pre-
flight and post-flight checks. Assume 5 flight hours per aircraft
per mission. The ratio of operating hours to flying hours is
6:5 = 1.2

~- AGE Van: Assume the van is used for 2.5 hours to check out 2
mission aircraft, or about 1.25 hours for each aircraft. Assume a
5 hour flying mission. The ratio of operating hours to flying
hours is 1.25:5 = 0.25

-- IPF: Assume the IPF operates approximately 7.5 hours for every 5
hour mission. Assume all missions use 2 aircraft or 10 flying
hours. The ratio of operating hours to flying hours is
7.5:10 = 0.75

Number of unscheduled maintenance actions, NU: The number of actions
reported equals the number of DA Form 2407s.

Number of operational mission failures, NO: For the RC-12D, this
figure can be determined from submissions of DA Form 1352. For the
other subsystems, submissions of DA Form 2407 must be screened to
determine which maintenance actions result in an operational mission
failure. In Annex A, the column labeled "Mission-Essential®™ shows
whether a particular LRU must be operational to make the subsystems
mission-capable. (Where there is LRU redundancy, the column indicates
the minimum quantity required for mission capability.)

4.3 DATA COLLECTION

Two methods of data collection are available to PM SEMA for the purpose of
RAM tracking. They are commonly referred to as free-flow and semicontrolled
data collection.
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4.3.1 Free-Flow Data Collection

In the free-flow data collection process, PM SEMA currently has access to
DA Form 1352 data. To enhance the RAM data base, operational IGRV units must
ensure that data files are maintained in accordance with The Army Maintenance
Management System (TAMMS - TM 38-750) and the provisions of this tracking plan.
Additionally, the IGRV units must he directed to forward copy 4 of all DA Form
2407s to PM SEMA at the end of the 90-day retention period required by TM 38-
750. It is anticipated that following the initial 90-day period, IGRV units
will submit data records monthly, as consecutive 90-day periods expire.

In addition, PM SEMA will 1initiate steps to have IGRV subsystems (ARF,
IPF, and AGE Van) included i1n TAMMS, TM 38-750, paragraph 4-6, List of Items
for Material Condition Status Report (DA Form 2406). DA Form 2406 then will
provide availability infurmation at the subsystem level. Specifically, it
will quartify administrat:ve and logistics delay time as well as maintenance
downtime for reportabl~ eguipment., The parameters of interest from DA Form
2406 are not miss.on cupable maintenance (NMCM) and not mission capable supply
(NMCS) . While NMCM and NMCS Jata are available on DA Form 1352 for the
aircraft, they are not . .orted at the present time for the AGE Van, IPF, or
ARF.

4.3.1.1 Detailed Data Flow

Under this free fiow data collection process, PM SEMA must provide for the
collection and processing of RAM data within TSARCOM. DA Forms 1352, 2406, and
2407 completed by IGRV units will be forwarded to a central collection point
located within the SEMA Program Management Office (PMO). This collection point
will be the central repository for all data inputs from the field sites.
Figure 4-1 and the following paragraphs describe the process:

- DA Form 1352 is generated at the user unit and forwarded to the PM SEMA
collecticn point by mail. This form will track aircraft flying hours,
plus full mission capable (FMC), partial mission capable (PMC), and
not mission capable (NMC) hours for the RC-12D.

- DA Form 2406 also is generated at the use: unit level and forwarded.
It will track NMCS and NMCM data elements for the ARF, IPF, and AGE
Vans.

~ DA Form 2407 will be completed at the IGRV unit and forwarded by mail
to the collection point. It will track LRU description, serial number,
failure description, maintenance man-hours expended, and total
LRU/system downtime.

- From the collection point, the data will enter the collation/analysis
process. The process can be accomplished either manually or by using
automatic data processing (ADP). Given the volume of data expected,
ADP appears to be the logical approach.

- The RAM reports generated as a result of the analysis process will be
used for system management and engineering decisions by PM SEMA.
Appropriate decisions and recommendations will then be forwarded to
the appropriate activity/agency.

4-3
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Specific implementation instructions for this in-house system will be
developed upon selection of the free-flow data collection process as the method
of data collection.

4.3.1.2 In-House System Advantages

This proposed data collection system offers a number of advantages for PM

- All organizational structures are already in place and functioning in
the field.

- All necessary forms are in world-wide use as required by TM 38-750.

- No specialized training will be required for personnel at the IGRV unit
and support maintenance levels. Some training reinforcement might be
required to ensure accuracy and completeness in entering data in DA
forms.

- No specialized data transmission facilities will be required.

- All data analysis could be performed within SEMA PMO, reducing
security-related problems.

- The data reduction and analysis can be performed on organic U.S. Army
ADP machines without additional capital investment for computer equip-
ment. However, some software may have to be developed for formatting
the IGRV-peculiar reports.

4.3.2 Semicontrolled Data Collection

Reliance on free flow data collection places the entire burden of data
accuracy and completeness on the on-site Army personnel. By means of semi-
controlled data collection processes, various Army agencies (including the
TSARCOM UH-1H Helicopter Program) have increased data collection accuracy and
reduced administrative burdens. Under a semicontrolled data collection
process, PM SEMA would contract for on-site assistance in collecting and veri-
fying maintenance data records (DA Forms 2406 and 2407). The most widely used
form of semicontrolled data collection is under the Sample Data Collection
(SDC) Program in accordance with AR 750~37. There are several advantages to
the SDC Program:

- All necessary reliability and maintainability data are completely and
accurately collected at the designated site. This would include the
special data provisions of this plan.

- No additional workload is imposed on on-site Army personnel.
- Sampling techniques conform to AR 750-37.

- A full range of machine-generated reports would fulfill PM SEMA
reliability and maintainability data requirements. (Availability data
would be available in DA Forms 1352 and 2406 as previously stated.)

- Minimum data collection, accumulation, and processing would be re-
quired at SEMA PMO.
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4.4 DATA STORAGE

Pollowing the collection of requisite data at the central repository,
SEMA PMO, or SDC contractor, all data will be 1logged, reviewed for
completeness, and prepared for automatic data processing in accordance with TM
38-750~1, TAMMS Field Command Piocedures. Reducing and storing these data
within TSARCOM facilities would require dedicated personnel and possibly the
generation of a software program tailored to meet the IGRV data report
requirements. A more practical and immediately available method would be to
use the sample data collection and data storage techniques currently developed
and provided to TSARCOM for the UH~1H Helicopter Program, augmented by an in-
house process to track availability.

The data storage technique will maintain a file of all collected raw data.
Additionally, the RAM parameters specified in Chapter Three will be available
through the exercise of the developed software program. As the data base
grows, the historical record of the calculated RAM parameters will provide the
input for the data analysis discussed in Chapter Five.
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CHAPTER FIVE

RAM DATA ANALYSIS

5.1 OVERVIEW

The reduction and analysis of the collected RAM data is a critical step in
meeting the goals of this plan. It is at this point in the system that usable
data become available to the PM SEMA in the form of RAM data reports.

These data reports will provide the PM SEMA with information necessary for
the following purposes:

- Assessing the RAM performance of IGRV equipments

- BEvaluating the effectiveness of maintenance operations
- Monitoring RAM growth progress

- Determining the readiness posture of the IGRV system

- Assessing system logistics supportability

- 1ldentifying logistics problems requiring further analysis

Individual RAM parameters can provide useful information when compared to a
standard, if that standard is known. For instance, an instantaneous MTIBF can
be compared to a contractually specified MTBF. However, the data analysis
routines of this chapter provide a more powerful tool by showing historical
trends in the change of specific RAM parameters. In addition, observing the
trends over a period of time provides the analyst with greater insight into
current and potential problems.

5.2 TECHNICAL REPORT REQUIREMENTS

A series of technical reports will be generated and updated quarterly to
provide PM SEMA with concise information and a trend analysis. The reports
will be structured to provide analytical tables, as well as graphic presenta-
tions of the data.

The reports described below constitute a minimum of data requirements to
assess RAM performance. Since raw data are maintained, the breadth of param-
eters may be expanded to meet unusual information needs as they arise.

5-1
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5.2.1 Reliability Report

This report will track the mean time between operational mission failure
(MTBOMF) for each IGRV system and for its major subsystems: RC-12D aircraft,
ARF mission avionics, IPF, and AGE Van. Additionally, mean time between
unscheduled maintenance actions (MTBUMA) will be tracked for individual LRUs.
The ten LRUs that generate the greatest number of maintenance actions will be
highlighted.

5.2.2 Availability Report

This report will track the operational availability (A ) for each IGRV
system (site) and for its major subsystems: aircraft, ARﬁz IPF, and AGE.
Additionally, this report will show average administrative logistic delay time
(ALDT) for each site by system, subsystem, and LRU.

5.2.3 Maintainability Report

This report will track for each IGRV system the mean time to repair--unit
level and the maintenance ratio--unit level (MTTR-U, MR-U). These statistics
will be provided for each major subsystem. The report will highlight the ten
LRUs that required the greatest expenditure of maintenance man-hours per
quarter.

5.3 TECHNICAL REPORT GENERATION

Automatic data processing routines are currently available within the
Sample Data Collection Program to generate the reliability and maintainability
reports required by Section 5.2. Minor software development may be required
for formatting and labeling IGRV tables and graphs.

Availability reports can be generated within TSARCOM. If automated pro-
cedures are desired for the availability report, some software development
will probably be required.

5.4 REPCRT GRAPHICS

Graphic presentation of data is an excellent method for displaying sta-
tistics so they can be easily read and understood. The following RAM data can
be effectively displayed with graphics.

- Ao versus total flight hours

- Ao versus calendar time

- System/subsystem reliability versus calendar time

- ALDT versus calendar time

- MR-U versus calendar time

- Number of unscheduled maintenance actions versus calendar time

- MTTR-U versus calendar time
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5.5 REPORT USE

The various reports supplied by the program software will be used by SEMA
PMO managers to monitor system RAM characteristics and evaluate the effec-
These reports will provide SEMA PMO

tiveness of earlier management decisions.
with a historical RAM data base displaying the IGRV RAM growth.

Within SEMA PMO these reports will be distributed as shown in Table 5-1.
The proposed implementation schedule for this plan is contained in Annex D.

Table 5-1. REPORT DISTRIBUTION AND USE

A il Sl £

Distribution
Group Reliability | Availability | Maintainability Use
Report Report Report
PM SEMA X X X Program management
Future planning
Integrated Logistics X X Program supportability
Support Management Training requirements
Team (ILSMT) Manuals effectiveness
RAM Working Group X X i X RAM tracking
) RAM growth
ECP monitoring
Technical liaison
Test Integration X X Test plans
Working Group (TIWG) RAM data review
Technical support
Interface Control X X Resolving interface problems
Working Group (ICWG) ECP monitoring
Technical support
Configuration Control X X X ECP monitoring
Board (CCB) Upgrading acceptance test
plans
Change control
Resolving interface problems
Redesign
SEMA PMO (Reliability) X X X RAM program monitoring
SEMA PMO (Engineering) X X X Program engineering
SEMA PMO X X Logistics support
(Logistics Manage-
ment Division)
SEMA PMO (Business X X X Budgeting
Management Future programs
Division)

Jorw DN AN P i




¥ ANNEX A

LRU LISTS FOR MAJOR SUBSYSTEMS
OF IMPROVED GUARDRAIL V

Lbe s ool b die el AN

PP — e T




¥
m M B ! — [ |
: I X x N 1 x toal) 1sa Tauvg aov3193u1 FOW | 82T
H X X _ N 1 1 H X , . (gaL) >:&m— 13ueg aDW3 33Uy [EuIANY | (2T
! x| , * x N ! 1 ; x I (ga1) K11edg wTInq1IIsTg Jamod | 92
. : x ! A x | ox N , t ,, X 00-£10919¢ Aa13ds : J08882014 1*31610 | §2
! ! x m | I x ‘ X _ ; N , 1 | oy (gaL) 153 ' 1axatdyaTrM w3ea | ¥z
| : x | Pox oxq N v, x taaw) ._£~ | 1axe1d1210wag puvemos | 7
T ox 4 08 JEW TS| 980000°0 | X ! _ N M i Lox 1-08TTET-01 ! T1501-0 | 1ouvd SUOTITOTUNMNOD | ZZ
X " yoseasey u-:ﬁ._ €071000°0 | x x ! ! N 1 .oX Z-8¥111-01 | PTOOT-XN 10888014 nas | 12
M 6L >9Q | { m ‘ ! i . : !
; X y oeatun A11sdg) 00£000°0 | X X N ) 1 : > k ' 00-229T9¢ Ki3adg i 3933 1wsuesy wur1-dn | oz
60 8L | ! A | , : . ! |
X Jeatun A31ads | 691000°0 [ X _ X N | 1 | X ,ﬁ _ 00-020919¢L >:oamq w 21941209y WuIT-umOq | 61
N X ! XX, _ N _ 1 ' X | | oo-vzo9teL A11ads i uoItAs 2u | 81
6L daq ! ! I i | | |
( : X owatun A11ads  9.0000°C box : X ,, W R ﬁ 1 . ” X (g} Jmcm_ ‘ 33XIE1ITNNRQ wIRQ L1
M ! X ,‘ . 7 X « x ¢ “ N m 1 , W X 7 (ggl) 1sa _ i 13x371813{NK pUTENO) 91
] 6L 390 v I ' ! : ﬁ
' . X seatun A113ds. 689000°0 | X x l _ N 1 ' X 00-810919¢ K13ads h 1apodaq 1G333%4 | 61
x X X . N ) 1 % £09L8 AL : adooso111950 | »1
) x 08 Uer 1S3 £65000°0 | X P J % _ N z ! X ) 85-AN/D3SL , | 103dhavg | o1
4 X X | N , 1 X , S¥86 dH A , samwiboldaton | z1
| ' X Lo i N 1 X taar) 1sa | k, atup aowyialur | 11
A X X X w N 1 X 8Y55B/LTYT dH JazAteuy wn1idads | o1
) x XX , ) N 1 X ) ¥9Eh dH , 1319w JamOd N4 | 6
- X £01000°0 ' X x ! , N 1 X QR-I-01 ' uo1INQIIISIQ 4EN | @
x 0f ver 1S3 SE¥000°0 X x ! ox ! N H X SYON/DISL - 303dfaoug | ¢
_ [ 08 URL 1S3 0910000 X , X M X N z x 0664-8¥1-00 -(28S L911-28 Y9T-DYV ‘13AT30SURIL WD | 9
A x yaIeasAy ONTNV , BETO00°0 X i X | N , 1 X T-6STIE1-01 * 110-¥LEET-dT Reidsva nas | ¢
3 x boxod x N T x VSSYE dH 3a39maton teathia | v
x : X , X N ! 1 Cox , vS¥s 413 ' : 193uno) Aousnbaig | ¢
x , | % , _ N ﬁ T X , , V2998 dH : 103039u3n Teubls & | 2
x . Iox N 1 x : vSZEE dN 103e39u8n O1pny | |
| . — ETTD . —
eieq , | : I
favtraerray S ) gov (a1 | o J“u”””u 18 1> | 340 | 1s3 | 1aqunp 33eg 21037 >uswoy | atun -on
jo adios . Kytauend | i )
#2inog juawdinbg F, &3 11 eucEwO) 4 L | w
] AMOI-1SIT LNAWAINOE NY7
(1 3o 1 9bvd) €9T~-MUV/NV ‘uep IOV ‘weasisans solww

m

pe—ar e ey




R T
x F 699000°0 X .09 S | - X # 1-L98€21-01 _ n/Ltoz-y 18A3808% 3de0333ur DA | ST
I
adL | : oaL | x S X | X | gal-o1 | FLIEL L] 13a1808d 40 | 9T
. i : f i A _ ! RTTI.
I ox w evet100°0 | X A 1 , DX ! t-ortrgt-o01 | /ye1ze 19ate0ey deozelul gmo | €2
_ ; | A I A ! 7 | (A Es-muv
| x | 6¥9000°0 | x | X X 3 1 | ‘ X 7 T-L91T£T-01 ' JLESE-AD 14 13318A000 0aS | 22
_ x x | h x N 1 ! , ‘ X aa1-o1 ! rzeu 1941359 P26¥ SUVOS | 12
! .
! X 60200070 ! i X A 1 S m QAL WIOH | TouRd 10303uW0) De3IdIUL | OF
| , ) . !
V x 0861 153! ¥L€000°0 ! x [ 1 x ¥629-9L0-10-5685 DTLE6-MW Ia1vaday aavIRIBUIBAY | 61
! x ' _ pox A _ 1 ¢oX i 00-810919¢ A11ads 19pod3g IuloqQITY | 81
X ; m W L A 1 | Lox : qar Kizads _ T3uURd IDWIIIJUL NUTT wIEQ [as
i ! I 1 i
M YD IRAEIY IHINV: $63000°0 | ! x X _ 1 Cox 00-020919¢ £113ds | 23A7253y puemmo) WUI1 | 91
| . . !
~ X 1 Ydiwasay oz::; 0Z0000°0 A | | x A _ [ | x 00-9209T9¢ A1aadg | yoi1ms apInbaawy | (94
7 _ X yoeassy uz—xﬁ €28000°0 ? W ,_ b 4 A | T [ 4 L009T19¢ Aiiads - atun .ou::vel\uux:ma::tm "
*, X . UDIDAsaY ONINV! $3L000°0 _ R ‘ 1 | x W otogise A12ads s | o
| Py D smone »Su_ 008200°0 | _, X m A 1 Ik ! 9009T9¢ A123dg 61-MAN/NY | JIOSS32014 3ATINDING uloqlty | 1
! i .
i L X ,_ ! : x & ,_7 1 x| 04101 193113AU0) uAOd SUVDS ! 1T
; . .
i ' e | 7 x X ox X . 1 X ! S9-0x/28aSL J03dA1oug | 01
i N . i N . , ! . \
. _ : 961! _ ' ; . £8-MHV | i
X | . 4DIEISHY ONIUV: 6ES000°0 ! i lox A : 1 , x 08lL-01 F¥EIT-AD voTINQTIIsd N ! 6
| pox | “ | X X | 1 I x ! aaL-01 26-4 13412094 SHWDS PRId3INQ 8
! | :
: | sLel| ; ! 7 .
x ' UP3ITITIY JNINV! 69900070 | X N w z Lox : [T F IR L 123114 YoION A L
. i i
W x ! ! X & i T | x aaL-o1 Itun 103380) 3amod | 9
! . i :
X 421998 ORIYY 0Z0000°0 . X X ! 1 X . <10919¢ A113ds ' exatdig . §
weibo1d ! ! , .
X WADNYT »...LMUA 19200070 X 1 x X 3 . 1 b 4 ! qadL-1av JexaydrainN eiRng '
| | ; ! |
X 0861 153! 00€000°0 ' X ! X ! X A i z x | 0660-8¥1-00-1Z85 Y91 -JUV/NV 1aataomuey | ¢
1 " I !
Coxo o XX A 1 | : _ X 1-860TC1-01 n/$921-G1 sexardiainwag puvsmo) | 7
. I x Y2 leasay ORINV: LE¥000°0 [ 3 A | 1 lox 00-(10919L A113dg J0ssado1d TeItbig _ 1
[ U S “— Rt — USSR SRl . o4 - e ]
4 ! | ﬁ ﬁ | !
| e3Ivg ‘ _ waisisang i !
1e1ozemmon | pwo | PPUITPOM L o0 Aattrqeyray I | aovw | adr | auy |50 1d 34>’ aao | 1s3 i 15qunN 3 leg a1n3v1ousEon atug
i X H snrreq _ UOTIBBIN | ' _ .
N AND i 2 30 Ivinos A H : | Kyruend : _ i '
a01n0g Juasdinbg » A3jTRUCIO) _ _ i i .
| . 1 i A A
AYDI-LSIT INEWAIN0Z Y7
(z Jo { abed) (g-muw/Wv ‘v :weisisans rolwn
ittt et cansslitnd . 0t dncah PG RTTN TIPA T N Aol Iy a - r [ g P Ry .

3

R o

e PPN TR S O A v




— A ﬁ 1 ! ! H
, | | 1] |
!
_ ! ! ! _ ‘ i
, _ | W J
! H | ) ) . u i
| ' i i . '
! . . . i |
l : ' . i
i i v v
! ; ' * _
! : |
, | , ; |
| !
K I
) {
861 “ !
X UD1e3sdY ONIWY ; 8¥0100°0 X A 1 X PIT-D¥V/NY ) JIATADSURIL Wd/JdHA ‘ [ 13
I
BL6T ! ' I
X 2Ivasay Uzniv SSE0CD0 X N 1 1-£29€€1-01 6BSE-[ M Tdued I1S31 IDII1Q JMV | Bf
I
X HIAINYT A143D  6T0100°0 X N 1 X ¥16LL27 derTun . 313TT023U0) PUUIIUY “ [i3
8L6T ' i
X YO I®ISI ONIWV < §9Z000°0 X N 1 1-8L98E1-01 UDITAS MOA | 9F
X X A 1 Qal-01 ! 19URd JOIRIOUNUUY | Gf
M x A 14 X 0058609 A13ads PULIILY SIXV-7 | 9
X OWHd OWIS 16500070 X X LI-4 1 X ! r55P-616-00-018% 85 -ON/2aASL ' 103dh1oug 13
iArEE-mav i
X X s 1 QaL-01 AN ] 108832014 gy ¢
X X A 1 QgL-01 JO3IRI3UnUUY, TIUe SNILIS 1¢
X 0861 153 8BYL100°C X A 1 1-BETTEL-01 26%(-4d 7¢ Alddng 13mog | o€
. ) £8-maY
X 0861 1S3 - 6¥¥000°0 X X N 1 T-¢vtle1-01 SLEs€-AD T4 13313au0) nNaS [ 14
X X %05 ] a€L- o1 vZ6-¥ 1381309y 1320333U] PURAIPIM | BT
' ' el waisdg i
b3 X A T X Jamog JeTPpOW . 14 A1ddns 1amog . (7
x | 6rv000°0 x N i 081-01 : U O TAYT SUWOS
e e oy - - . . - e e . . . . e e
. ‘ ,
patjrpoR (21} . , | wa3sAsqgng : ,
¥13J2wm03  AND ey nay fytprqergay | 23%d 3OV, dd1| suy | TErRuUess3I sad " 33> 330 . Jsqumy 21vg 3In3e1doudwoN atun I -on
Y , amypiey | ! uo1SsIN
— e RSP JO #DInoS i ) ! 1 Ajrauend :
#31n05 juawdinby | A3tTevoummoD | | . #
i | I i i
AYDI-ISTT ININAINDT NE1
(Z 3o 7 3bea) co-muw/NV ‘Juv :waisksqng solen
. . . Py 2 aaat s dh
LS T TN P PTG S [DUSIE: WP STy oo =~




o
d
al
A
x 0961 159 x X 1 x TSZE 19WI@-uTNIdd atup buyswenold YeI3udd | §T )
x ! X I3 z X J217nI3u0) adey dTIeubeN | 9z X
v v .
x | _ 09 uvr 153 | TZ€000°0 x| A z x SY-6VOYEed DWlwad iodsuwiz adwl dyasubew | £z s
x _ 08 USP ISE | LZ¥O00°C x| X 3 x 1222-15 oouen savig osya W 08 | 22 _u
w i | x [113 € x ow-01 ﬂ A1ddng 3em0g wowq | 12 :
! | ' ! 8L61 4, ! _ R
x _ ' | 4oIvaR3Y NIV | 9£1000°0 x " €1 # X n/t0t1-a1 | 103worpur Aetdsia Teatbia | oz
x | i o8 ver 7183 | 12€000°0 x ws o v _ x VOT-BIL/HY ” 19pi000y adwg STIFUBEW | 61 =
' | ! -
X | | X! [ ‘ T X ‘ young adey 3eded | g1 !
: i 861 . | | e
; X | 4Dawasad ONINY | 0T1000°0 X . & 1 x T-97TT€T-01 | OSL/08¥0T-D | woTINgYIIsI0 D ‘& | L1 i
x 08 ver 153 | 091000°0 x ! N r | x ¥1T-TRLX3 o/Ev-aL 1surderal | 91 }
. , x ! n 1 x o%L ¥R A TrRQAReIL | ST 3
| X H P _ N 1 x| w suoydaysy sindeg | 91 7
x i i ; A x * [ z X 0076 XML ! Ae1de1g Jotop TPIIIMEL | €1
! { 8L6l ) { ! |
x | yssvassy dNruv | 160000°0 DX N ! s : x 1-S61T€T-01) OSL/€Ov01-D , 10308310 TI®3 | 71 r
. ! |
x | ! 09 Uer 1SE | 1€0000°0 Lox _ N _ 61 | X T-556LT1-07 | BSL/S669- WY 13y311dev as/31 | 11
x : , : 09 Uer ISR ; ¥€5000°0 box N _ 3 X ' TE9Y-ual tun Adod pred | of rm
: |
Px _ 08 uer s3I ﬂ 6L0000°0 Lx _ wso | e ! ox 1-965901-0T ' OSL/@¥SC-AD | ITUn 20"3223U1 VERSLAY | 6 <
x : i 0§ uer 153 | £L0T000°0 m x wos | 24 v | vor9zan| Dsu/sfe1-d1 i Teutwing sotuders | g
x ! 04 wec 153 14900070 Cx N _ 1 x M voaseme | Itun xejowIeus |
., | ,. v i P >zet-a} ;
X ! 08 Uer 183 | L01000°0 Cx X ! 1 x ! ) |, 4100 103134 :..J 193uT 18 BUTT # )
6261 | i i C : ;
i [ %, yaressay Surev | 96000070 x N . 1 | | [ 1-L618€1-01 i TuunIUY pues YBTE val |
i . , ' | .
i oLt | _ 1 \ i | ) , i . _
X . 42 1RINTY ONIAY | LOZ000°O A 't _w ; N ! 1 X ; | $66802-M0 SuURIUY puwg AON VAT | ¥
, | butzatig ! H f ! | 4 ' )
L ! WOOMYSL | $TZ000°C ;| X |, X X N w 1 Lox i 1-1001€1-01  DSL/80EF -SV euusiuy dtun JBA | €
!
| I . ! m ! : !
] , 6061 P ] b | !
Lo | | | uorrasay ouruv , 2620000 | x | x | x | & ! T e x A 1-96¥9E1-21 /9TRE-SY wuuauy apeTe JBN | 7
! i ' ) sL6T _ ! _ ; ' \ , . l
x : | UDIeI8dM ONINY | 92700070 x 3 1 . ! t-05L¥-10-9961 Japuwy> Adusnbaig T 009 | 1
1~ +< lul' II%» k Pt - — - - *_ : o I S
| ; | i
{ | wieq wayshagns * :
Tetorowmo) | AYD | PR ITPON 1 nan ‘ Ayvgigerray :o...ul.zq I | dd1 | de ::coﬂnn 1ad add ﬁ 239 | 153 Jaquny 17%g " SINIT{OUSEON ! tun | -on
W Ag5 . H Jo adirog 1res uoresIN A31auend | . i
#d1n08 Jusedinty L A3y revommc) H *» # b
v AYOI-ISTT LAEWAINDE Wl
(s §o 1 sbegl Co1-OsL/wv ‘da; :weashsans o(ww
A
r
.




T
burzayia
x woouvsy | 1s1000°0 | x | X
X x | x
0861 153 | 09100070 | X | X | X
X X X X ;
I x Wd VWIS | 26500070 | X | X | ¥
i
by x
' 6161 |
X 4o 3vasay DNINY | TZE000°0 w % i
|
x| IoX w
i | 6L6T 1
X “ Yoleasdy ONI¥Y | L11000°0 X
; 6L61 ﬂ |
x 4O IRASIY ONINV | OTT000°0 [
X I x |
l
X .
]
,, X ] X
X ! X
M | 690000°0 x . |
|
X : x |
X X ,
! .
X ;, x
X ! : X
| i !
X i LI
| | ,
X ] x
_ M ‘ } Vox i
S | . |
x | setg000 | ' x !
: 4 661 _ oo
M u2Ie983 ONI¥V | 1£0000°0 x !
— _— - ] - —— R [,
- - | t T 2
| ! _ , X
Pot31poN viva !
1e1o19wm03 | Auo maN L g 23wy
agD JrrigeL ey 20V | dd1 | Juv |
L 1 30 ssinog santied |
321005 Juamdinby _ A31 Ruowm0)

| P

|

X 9 u X
PO 1 H Lo
95 1 ‘ € , [
! e ox! :
vy ! 6 LoX
X ( T ., |o*
W ' } )
N ! ' X
4 : 1 W , LoX
N i 1 H Cox
X ,, 14 ! x
N i 1 X
b3 ' t ' X
)3 A 1 X
P .
208 " X
A . 1 ! x
A | T ! X
i ! 1 ' x
A
X . 1 ! | %
X : 1 w X ,
x 1 u X !
A 1 X, ;
N 1 Cox
i ! '
o ,,Yi olib,lLﬁ,L{
| wa3sdsqgn : ! ,
Teneesn | ST ol a0 as2
| A3t3uend :

T-Z9sZ€T-01
! QqaL-o1

¥510-699-00-0185
gal-0T

QaL-o1

T~0022ET~0T

1-002Z€7-01

! agl-o1
| ads-901

r-dd

Y91 -2UY/ NV

BS-AN/D2SL

T~6ZTT€1~01

| DBL/T50T-M

/1501 -aw

aaL-o1

| QaL-01
| 1-g0T1€1-01
| aaL-o1
aal-01
aal-01
aas-01

00T-2U
P56y ¥AL

b
1
M
b

1aquny 3104

| OSL/ZT00T-10

$9-01/3aSL
0f -51/33aSL
TT-WRO/NY

!

OSL/1Z001-XN
i

$2IN3IV]OUIWON

- —

A1ddng 18mog A 82
1axa1d1aTne aur1-dn
Jastaosuely

RIRITTL yOl0N JHI)
303dA 10Uz

A1ddns 1amod A S+ ‘Sle

TaURg SUOTIEDTUTIEERDD JHN
1aurg snNIRIS WAISAS

7 19xadiiinedq vieq 49

_
|

1 IaxapdyiTnmag PavQ J4Q m 1t 4
ketdeiq prewmod | oy
T4 ITUD SAVOS _ 6t
19 3TUn SAVDS M 8t
Jexatdriton eIeq . 133
prroqiay 103wiado | 9¢
ITUN @DEJFIAJUT RLL “ st
JaxaydiaToN wurt-dn | g
108832014 B311§-318Q m 113
wapow #0¢j303ul | ¢
303dhanvg | ¢
103dham | of
108833014 1¥3161q (14
TRITbIQ ‘I13TTONWOY Y
Ja719vy soIydeln 17
S18B®YD O/1 . @

B
Itun _, “ON

i
9"
or

”
(1]

A¥DI-1SIT LGWdinda nun

(§ jo ¢ abud} <01-OSL/NV ‘dal

Isiegns 1olew

A-7

g

2
$
H

——————
) NS




X x ] T I} [3 x 0€1T19¢ K133dg Arquassy aswoo | st
_ 108983014
! X 6¢ 93q A113ds| 81L000°0 x _ 3 z X €E0919¢-4L119dg XUTT-wnoo/¥U¥1-da | #e
. x x| A z _ x ze0919L Aiaads De3IaIUT WUYT | €L
,v X 6L >dq K133ds| 0Z0000° 0 X ~ X € L. ¢ 8Y1919L A11adg Tauwg (0IIV0D J8mOg | TL
| b3 _ x , N t i A I x “ 08l -0T A13dns zamog sby/asay | 1L
1
Loy 08 uer I53| 1Z€£000°0 | X * x _ [ z | S 4 T-99T1E1-01 | DSL/STO0T~XW 308832034 s | OL
i : : ! |
. 0861 i _ . : i . i
! . yoIvaIsaW ONINV| 01100070 | X x| N ) t x ! ‘ vE¢S dH 3@unoD Isay | 69
| ! 0861 P | oo ' !
x | yd1easdy ONIUV| £91000°0 |ox ! | N 1 x . ' 100€ ,.3!5; a01n0g 1831 | 89
i ! :
: ' ; 0861 _, )
L ox ! UDIWISAY DNINV] BET000°0 x | N 1 X 1-0ZTT£1-0T ¢ 0S1/90S01-D 19T1073U0D IsaL | (9
' 08 uer 1SA| 17€000°0 X ,“ N ! 1 X VIZOT YdAITLY | ; 7 1 msuriy Isel | 99
. ! 08 uer 53| TZ£000°0 X \ N ! 1 x ¥O0ZOT WPV’ : 1 1033vesuwly 1sag | <9
. ; .
x H 133118 WOOUVSL| £01000°0 X, [ Y13 4 LoX 1-091T€1-01 n/sevL-dd ‘ Atddng 1smod nd | ve
0861 : , { Arddng
x i yd>1easay OWIMV! 8200070 X ! X 1 LoX 1-S8€ZET-0T | OSL/68vL-dd 13A04 UOTINQY23ISTQ AS/OI | €9
0861} , i :
x ( udIesdy ONIWV! 1€1000°0 X ! N 1 ’ DX ' T-9TTTIET-0T : OSL/BLYOT-D uotIngrIIsTa O/1 | 279
| I o861/} ! i | ” _ i m i
" | 4P IwISIY ONI¥V  1€1000°0 x S 1 , X X T-LTTIET-01 | OSL/6LVOT-D | uoTING1IISIA a5 | 19
: i 0861 ; ! : ' | i . |
Cox ) _ Y2 IWIBIY ONINY  151000°0 | % Atuo a5 . € | ;x| T-S9TTET-01 | BSII £2901-D 321702300 AS/D1 | 09
: | i . | i I
x | | | ! X . 13 | 1 | | x nﬁl:,_ , 1axa1d1ITNER] OTpny W [1
. x A , V x ! A € D , X | Qal-01 ,7 A1ddng J8m0d AN | ¥
! x ~ Lo £1u0 as [ P aez-01 Atddng 1emod 191zTidwy a5/51 | L&
I | ! i
o 6L61 ' : ! ' ' | i i
x | yoavesmy ONTMY! 8€T000°0 | X X N A | x ! 1-6SNET-01 n/(ee1-d1 atun Aedsiq wniisads ¢ 95
| , ! :
| x # F X ,, i 7 1 ﬂ X Qal-01 . 13x31d13Tnedq/ 1axa1da TN A <1
ﬁ X 1 ! x| N { 1 i X agl-07 ! ! TauRg JOIENUAITY  PS
N H i b i
x ! X N W 1 ' X JEA/¥25-Sd A1ddng zam04 JaATIOBURIL ' (¢
¢L unp : _ ; . , ; ' .
x ! WOO¥ED | 001000°0 ¢ X N | 1 | X ' DUA/ ¥TS-2N U 1BATROSURIL Wi TS
] . 1 4
X f WS ,, Tt i | x QeL-~-01 - ; ITUn TOJIVOD 3BATAOSM 1§
— e e e o — ———— —_—— — S - ——— - — e — - - — -
T T R ) | i
(. wieq ! | Ishsans ! i , ' , _
PITJIpON . |
AgD n Aavrequuray :u:..al-n-m laov | 441 | aue .A“M”_-.”_:n sad u add ! 240 | 1S3, oqunN 33ed 21n3R1oUINON ¢ 31up ~on
A, jo asinosg i L} A3tvend | , | !
adinog juamdinbyg A A3 11 Puommos — * w ;» . }
A¥DI-ISTT INIWdINGd M1
(¢ jo ¢ abwy) qo1-OSi/NY ‘adl  :waasisgns solen
vt osiacinditahec o scinioge soiiay, I W N . " > P T T L B S R L




e .

~

A
# x r _ w x A 1 ‘ _ x ! ‘*\ caL A1ddng 3amod A 8Z | o0t M
! !
' . P , 1A) 5201V
x 6L daq Kkiiads | z0Z000°0 b Pox ! _ N z . X * /299> 10J3U0D IS WODIAIUL | 66
; .
X 6L »*q A113ds | 61200070 | X N z 1 x vlozs9e Aiads Tun 1033003 Iomy | 86 =
P , | : 1
X 6L 9%q A113ds | 020000 0 S : N 1 [ 89¢119¢ £3139ds T033u0) WIYIMhor | (6 s
| : \ 1
i
! ! U x _ Dx 8 z x _. aaL ! Kramamsy 3891 qu | 96 P
. i x| 6L o%q K11ads | 6£2000°0 Cox x| z Uox : 550919 A1sads | 19219AU0) WAGG PURE-TING | S6 !
! i ! R | v A ' _
| | | x 6L 23g A313ds | S¥E000°0 . x ! A . z X ; 850919¢ £113ds . 1271033U00/ 3800 3L ﬁ e
! ! !
__ I x . X ! I3 ! z _ X 9T9T9¢ A11ads y K1ddns 13m04 ©0aldS | €6
: x ‘ X i N ! z X A 150919 Kazads M : ao®jaa3ul IseL d1/4e ,, z6
! |
| % 6L o9q A113ds | 0¥0000°0 X ' A { z box | $50919¢ Aliads ! M vinL/ 193288000 dn | 16
! | .
X 6L d>aq K:1ads | 70000070 X A . 14 X aqy A139ds | | uotanqristg emod amsoravg | 06
i I ‘ ﬁ )
| X } 6L >eg A113ds | 020000 0 X | A “ 4 ,. X , 090919, K11ads 1 03 I3U] IINSOTIUT PUUIIUY | 68
| 1
x l i [ | X z x| 950919, AIrads | | 233394000 umog 41 _ 88
; . ! i
! X 6. 29g A11ads ; 08E000° 0 Ix ' N ] 1 x| 6£0919L A1xads JOJRTNUTS WUIT-uADg (8
[ | i . o
| x | & o%q A13ads | zrzooo'o Cx I T Cox 4 850919, A333ds ' ! 10aetrwtg yut-dn ; 98 n_n
) ) ' i . .
| | x ‘ ﬂ X ! A | 14 Iox aar A139ds ! xe1a 2e38uouTH | ¢
, * x _ ! X , N ‘ M B agl A313ds aoejlajul 1azAyeuy _ »e
! :
X , | i . ; X . N i 1 X ! 606/5958 dB 1athyeuy wnaIdads | @
I i _ N . I |
Cox _ 7 X . N B 1 i S | agr Teumd wO2123ul | 78
\ !
x | &L deq Ai1ads | 1200070 ! X ‘ N ! pox , vy19t9c K33ads 13Uvg 1073V0) Tenuwy v 19
. i
| I ox | ¢ oea K11ads ‘ 020000°0 ' x , A 1 x | ! out Tourd voTINQIIISIG Janod | 08
! f X , 6L 29g K1zads _ 88200070 X A z x ! 9£0919¢ A11ads O/1 90€FIIIU] PUUIIUY | 6f
i B I
x oL 23q A133ds | 9640000 x A z 810919L A33ads ! 13ARRT IAIUTEQ/ 19POIT | BL
; , , : ]
X 6L d3q Ai1adg _ 90100070 | x ! . I3 ; z ¥E0919¢ Al3ads | ' JOICTNPOR N/d | L
; ) ; ; |
i X 6L d9c A113ds | 86¥000° 0 X A 4 $€0919L Az1ads 1030 Tnpomad ¥S40 | 9L
+ ¥ 1 ﬁ, R G D U, — . .- [ — e
' Lo | . |
wyeq { i wdyshegng \
N Aitprqeiyay :v:ulx AN 441 | Juv Tei3usssy 1ad raqamN 1104 ] @1naeTouawoN ‘, tun “oN
T8 UOTSSIN
jo adinog _ Y Kirauend i |
321008 uawdinba £11 {euowmon ﬁ H
3 r i { E
AYDI-ISTT INAWINGE (W1
(5 30 v abug) ¢o1-DSL/Wv ‘341 :waisisans Jolew
s
b
f
I
4 ’
PN X ik -4 L .
gk -~y ey o S Y & - w3 X .




|

i 0861
ﬁ X YoIwasdd ONINY [ 68T000°0
b

n/y901-ad 103¥13udD apo) awy | OT1

; u
| x _ ; x 1 box
|
x 6,61 A323ds | 10000070 x_ I~ 1 x _ a1 A333ds | | vuusauv aser | 601
i
; m x 6L61 K133ds | 20T000°0 ! X | N 1 x “ | qal A13adg ! | 20IN0§ puEg-nN S1Q¥IICA | 801
| . ) .
! : x <, 6,61 K11ads | €£€800°0 v X ﬁ | i z [ i £€9609L Kazads: ubry syqnosy (01
: H H | : { i .
| | x . 6L61 A133ds | 0Z0000°0 x x : X ' 68609, A139ds ' i 103112 Jem04 901
! ) i ! |
i ; x ! 6461 A11ads | 000000°0 Lo X z X 1€8609L A113ds Arquassy etur 2ty 501
| i | !
, 4 px ] et &118ds | 199000°0 P & z x , qus A11ads ssauren ' yo1
% ! x | 6067 K11ads ' (£(000°0 X _, X z x ! ctr9rge Azzadg | } TeIsIpeg BUURIVY | £OT
| _ 32134 Wa-waS | LLY000TO | X i X (11 I3 X ‘ © 069-09¥E2ZT TTaAuROY | | Jempven f zo1
x ! ! 9,1000°0 | u;. N T x| 1-o1o9NaL  DSI/SE€71-41 Avrdsig buidden | 101
- R JRUU i TSRS ES S R B U SRR SR U 1% - e e e ——
! T i v i T
! ! i ' |
M ; 1
PIt3IpON eiva I ! u331sisqng !
Te1019@m0D AND AR AN Kirpiqueiray | auo_..a“_z-m | aov _ 441 | AUy teyjuessy 9d 34> | 249 | 153 JaqemN 31%d INILTIVSWON ! atun | -on
jo oo | Thl K3tuend , ' :
201708 jusedinbg ﬁ_ _ A2 1Teucumm0) _ _

A¥DI-ISTT LXEMIINDE nu1
(s 30 § abrd) SO1-DSL/MV ‘4a1 :weisdsang rofwn




i Pt L_._..._--.._._!-z.'._,'!'n__ﬂ_“u‘ .

DRCQA-E

DRDEL-ED

DELEW-E

DRSTS-QEA
DRSTS-SPRL

DRCPM-AE

DRCPM-AE
DRCPM-AEL
DRCPM-AEL

DRCPM-AEL
DRCPM-AEL
DRCPM~AET

ANNEX B

IGRV POINTS OF CONTACT

Department of the Army

Maj Carlos Collat (JSOR) (202)
Maj Pybus (AR 95-33) (202)

DARCOM
Art Nordstrom (Product Assurance,
Policy)

Gary Newport (Engineer)

ERADCOM Headquarters

Ken Zastrow (Product Assurance)
EWL

Herman Redd (ABN EW/SIGINT Division)
Rich Olson (IGRV ILS Manager)

Ron Dlugosz (Project Leader, IGRV)
Tom Panos (Product Assurance, RAM)

TSARCOM

Elton Tonsing (Production Assistant)
Fran McDonald (OR Rates)

SEMA

Col William D. Taylor (Product
Manager)

Ltc Terry Swink (APM)

Martin Mettes (ILS Division, RAM)

Bill Harper (Business Management
Division)

Fred Allen (ILS)

Stan Curtis

Elmer Bannick (SEMA CMP)

B-1

697-6527
697-0487

(202)
(202)

(202)

{201)
(201)
(201)
(201)

(314)
(314)

(314)
(314)

(314)
(314)
(314)
(314)

274-8916
274-9193/9189

394-3340/3330

544-3208/3255
544-3122/2955
544-3180
544-4709

263-2879
263-2176

263-3179
263-3239

263-3197
263-3239
263-2662
263-3210

v e
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SEMA (continued) !
DRCPM-AET Clem Mudd (Chief Engineer) (314) 263-3210 !
DRCPM-AET Alden Van Winkle (C-12 Aircraft) (314) 263-3210 é
TRADOC ’
USAICS Ltc Jim Baer (JSOR) (602) 538-3666/5641
Maj Garry Bullock/Cpt McGarvey
(JSOR RAM Annex) (602) 538-2165
Carl Minor (0&0 Concepts) (602) 538-3666/5641
AVRADCOM
DRDPV-QR Gary Johnston (RC-12D) (314) 263-1639
Jerry Dettmer (ASE) (314) 263-1480
CECOM
DRSEL-MMEI Bill Lewis (CTT) AV 532-3122
(201) 544-5781
INSCOM
Maj Dan Tyndall (Requirements) (202) 692-2565/2579
Al Lindley (Maintenance Data) (202) 692-5197/5345
Cpt Hutstetter (Operations) (202) 692-5678
SAAD
SDSSA-MPE-5S John Haas (GRV/IGRV Support) (916) 388-2211
Ex. 3288/2086
USAF/TAC
DRCG Ltc Mayberry (WBDL) (804) 764-4422
ESL
Dave Swainston (Program Manager) (408) 743-6037
Tim Black (Operational Maintenance) (408) 743-6313
Paul Dillon (Technical Support Manager) (408) 732-2888
Lloyd Brazil (ILS Manager) Ex. 6120
Don Rutter (CMP Manager) Ex. 5365
Jim Narveson (RAM Manager) Ex. 5710

Gil Barber (REL)
\ Vince Sivilli/Ed Dumbrowski (QA H
Director)
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haz sl gif 4. 4

R

MIL-STD-785
MIL-STD-470
MIL-STD-480

B CO 224th
MI BN

ASD CCS

Ltc Lloyd Burge (Army)

Miscellaneous

John Gerber (AF-ASD/ENESS)
Jerry Klion (AF-RADC)
Ltc James Coughlin

Maj Mike Diver (CDR)

Hunter Army Airfield

Savannah, Georgia 31313

Wol Ed Chapin - Maintenance Officer
Sp5 Beverly - Maintenance Technician
Sp5 Mitchell - Maintenance Technician

ARINC Research Corporation

Dick Kirschman
Henry Riser
Steven Jones

(513)

(513)
(513)
(912)

(912)

(912)
(912)
(912)

(314)
(301)
(301)

255-2511

255-6914/7151
255-4726
352~5702/5263

352-5307/5170/5074

352-5921
352-5266
352-5121

741-9228
266-4481
266-4469
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ANNEX C

PARTIAL LIST OF STANDARDS, DIRECTIVES, AND OTHER DOCUMENTS

Military Standards

MIL-STD-105D

MIL-STD-202E

MIL-STD-414

MIL-STD-415D

MIL-STD-470

MIL-STD-471A

MIL-STD-480

MIL-STD-481A

MIL-STD-482A

MIL-STD-490

MIL-STD-499A

MIL-STD-721B

MIL-STD-756A

MIL-STD~757

PERTAINING TO RELIABILITY, AVAILABILITY,

AND MAINTAINABILITY

Sampling Procedures and Tables for 1Inspection by
Attributes

Test Methods for Electronic and Electrical Component
Parts

Sampling Procedures and Tables for Inspection by Vari-
ables for Percent Defective

Test Provisions for Electronic Systems and Associated
Equipment, Design Criteria for

Maintainability Program Requirements (for Systems and
Equipments)

Maintainability Verification/Demonstration Evaluation

Configuration Control - Engineering Changes, Deviations,
and Waivers

Configuration Control - Engineering Changes, Deviations,
and Waivers (Short Form)

Configuration Status Accounting - Data Elements and Re-
lated Features

Specification Practices
Engineering Management

Definitions of Effectiveness Terms for Reliability, Main-
tainability, Human Factors, and Safety

Reliability Prediction

Reliability Evaluation From Demonstration Data
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MIL-STD-780E (AS)
MIL-STD-781B
with Notice 1
MIL~STD-781C

MIL-STD-785B

MIL-STD-790C

MIL-STD-881A
MIL-STD-882A
MIL-STD-965
MIL-STD-1304A
MIL-STD-1388-1

MIL-STD-1472B

MIL-STD-1521

MIL~STD-2068 (AS)

MIL-STD-2070 (AS)

MIL-STD-2072 (AS)

Work Unit Codes for Aeronautical Equipment; Uniform Num-
bering System

Reliability Design Qualification and Production Accept-
ance Tests: Exponential Distribution

Reliability Tests: Exponential Distribution

Reliability Program for Systems and BEquipment Development
and Production

Reliability Assurance Program for Electronic Parts
Specifications

Work Breakdown Structures for Defense Material Items
System Safety Program Requirements

Parts Control Program

Reliability Report

Logistics Support Analysis

Humar, Engineering Design Criteria for Military Systems,
Equipment, and Facilities
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ANNEX D

RAM TRACKING PLAN
IMPLEMENTATION SCHEDULE
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ANNEX E

DESCRIPTION OF DA FORMS

DA Form 2406, Material Condition Status Repourt (Figure E-1) provides:

The DA Staff with a collection of information on those items of equip-
ment which are considered essential and required a significant amount
of maintenance to ensure operational reliability.

Commanders at all levels with a means of forecasting equipment avail-
ability based upon current and historical data. The forecasting
should be viewed as estimates since previous equipment downtime may
have resulted from unusual or nonrecurring usage, climate conditions,
or abuse.

Unit commanders who are required to report unit status in accordance
with AR 220-1, with a worksheet for computing equipment status (ES) and
equipment readiness (ER).

Commanders of logistics supporting activities with the status of
equipment of the supported units.

This form allows the user to track equipment by quantity, availability,
and supply and maintenance downtime. DA Form 2406 is completed monthly by all
Army units for equipment listed in paragraph 4.6 of TM 38-750.

DA Form 2407, Maintenance Request (Figure E-2) is used to:

Request maintenance from direct support or a higher level maintenance
shop

Request/report the accomplishment of modification work orders (MWO) on
all Army aircraft and components

Submit warranty claim actions
Serve as a source document for the Sample Data Collection (SDC) Program

Track work completed by maintenance man-hours

This form allows the user to track ejuipment repairs by LRU and serial
number, parts replaced, and repair man-hours.
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DA Form 1352, Army Aircraft Inventory, Status, and Flying Time Reporting
(Figure BE-3) is used to:

BRL Aalin btk A

~ Account for aircraft flying hours by task number

- Provide tracking for aircraft mechanical problems affecting safety of
flight

- Provide data on aircraft not mission capable maintenance (NMCM) and
not mission capable supply (NMC) characteristics

This form will allow the user to track flying hours for each aircraft i
assigned to a GUARDRAIL unit. This form will provide the main data input for
determining total operating time (TOT) of the system.

ik o S A bl et ekt AR et iR etk i TS o d s Al D

bl

B 2 dad

bl 2




